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ABSTRACT 

A 3-1/2 month obse rva t iona l  s tudy of t h e  endangered Hawaiian monk s e a l ,  
Monachus schau ins l and i ,  was conducted on Laysan I s l and  from 15  March t o  
30 June,  and an a d d i t i o n a l  census was conducted on 10  Ju ly  1982. Monk s e a l s  
were i d e n t i f i e d  by n a t u r a l  markings and s c a r s ,  and an i d e n t i f i c a t i o n  f i l e  
inc luding  ske tches  and photographs was e s t a b l i s h e d .  A census was conducted 
approximately every 2 days.  Reproduction, i n j u r i e s ,  and m o r t a l i t i e s  were 
monitored,  and s c a t s ,  spews, and n e t  f l o t sam were c o l l e c t e d .  

T o t a l  beach counts ,  excluding pups,  ranged from 66 t o  119 and averaged 
90 seals.  T h i r t y  pups were born,  and t h e  average l a c t a t i o n  per iod  ( f o r  16 
mothers)  was 39.4 days ,  

F ive  s e a l s  d i e d ,  two of which were nurs ing  pups. A t  least  n ine  i n j u r -  
ies occurred ,  two of which were se r ious .  Three nonfa t a l  entanglements i n  
d e b r i s  were seen,  and 26 n e t  and rope fragments capable  of en tang l ing  s e a l s  
were found and sampled. 

C o l l e c t i o n s  were made of 40 p a r a s i t i c  s c a t  samples,  210 s c a t s ,  7 spews, 
and specimens from 3 nec rops i e s .  

Three obse rva t ions  not  prev ious ly  repor ted  f o r  Hawaiian monk seals 
were: 1 )  sha rks  k i l l e d  and consumed a monk seal ,  2) a pup suckled on i t s  
n a t u r a l  mother and a f o s t e r  mother long enough t o  comprise a t o t a l  nurs ing  
per iod twice t h e  normal per iod ,  and 3)  i n t e r a t o l l  moyement of an a d u l t  
female was recorded wherein she  puplEd on Laysan and moved t o  L i s i a n s k i  
I s l a n d  t o  mol t .  

iii 



TNTRODUCT ION 

Laysan I s l a n d  ( l a t .  25"42'N, long. 171'44'W) i s  a coral-sand i e l a n d  
about 2.8 km long and 1.7 km wide, l oca t ed  1,350 km from Oahu i n  t h e  North- 
western Hawaiian I s l a n d s  (F ig .  1). It l i e s  w i t h i n  t h e  Hawaiian I s l a n d s  
Nat ional  W i l d l i f e  Refuge. Laysan I s l a n d  i s  one of e i g h t  major haul-out 
s i tes f o r  t h e  endangered Hawaiian monk seal, Monachus schau ins l and i .  In t en -  
s i v e  monk seal s t u d i e s  have been conducted y e a r l y  on Laysan since 1977 
dur ing  3- t o  71nonth f i e l d  camps (Johnson and Johnson 1978, 1981a, 1981b; 
Knudtsonl) . Stud ies  p r i o r  t o  1977 c o n s i s t e d  mainly of p e r i o d i c  censuses.  

During 1982, a two-person f i e l d  camp was e s t a b l i s h e d  on Laysan by t h e  

The Hawaiian monk seal was t h e  primary 
Southwest F i s h e r i e s  Center (SWFC) Honolulu Laboratory,  Nat ional  Marine Fish- 
eries Se rv ice  (NMFS) (Appendix A). 
r e s e a r c h  r e s p o n s i b i l i t y  of one person, and t h e  green sea t u r t l e ,  Chelonia 
mydas, t h e  r e s p o n s i b i l i t y  of t h e  o t h e r .  
was t o  cont inue obse rva t ions  similar t o  those i n i t i a t e d  i n  1977, s p e c i f i -  
c a l l y  t o :  
causes ,  ( 3 )  monitor reproduct ion,  and (4) c o l l e c t  scats,  spews, and n e t  
samples. 

The purpose of t h e  monk seal s tudy  

(1) conduct censuses ,  ( 2 )  monitor i n j u r i e s  and dea ths  and t h e i r  

This  r e p o r t  d e s c r i b e s  the'  f i n d i n g s  of t h i s  1982 Laysan s tudy of t h e  
Observations were made du r ing  a 3-1/2 month f i e l d  camp 

Data from a census on 1 0  J u l y  are a l s o  included. 
Hawaiian monk seal. 
from 15 March t o  30 June. 

MATERIALS AND METHODS 

The 1982 monk seal s tudy was e n t i r e l y  o b s e r v a t i o n a l ;  monk e e a l e  were 
handled only du r ing  i s o l a t e d  r e scue  i n c i d e n t s ,  and no marking was at tempted.  
Throughout t h e  f i e l d  s tudy ,  we t r i e d  t o  avoid d i s t u r b i n g  t h e  monk e e a l s  
s i n c e  human d i s t u r b a n c e  r e p o r t e d l y  can cause them t o  abandon haul-out areas 
(Kenyon 1972). 

The l o c a t i o n s  of monk seals were recorded on maps. For ease of d a t a  
a n a l y s i s ,  t h e  i s l a n d  was subsequent ly  d iv ided  i n t o  20 numbered s e c t o r s  
(Fig.  2) .  These s e c t o r s  are roughly equal  i n  s i z e  and t h u s  d i f f e r  from t h e  
s e c t o r s  used i n  1977 (Johnson and Johnson 1978). 

I d e n t i f i c a t i o n  of I n d i v i d u a l s  

An i d e n t i f i c a t i o n  (ID) f i l e  was e s t a b l i s h e d  f o r  monk seals t h a t  had 
r ecogn izab le  c h a r a c t e r i s t i c s ,  such as scars, n a t u r a l  markings, or f l i p p e r  
t a g s .  I d e n t i f i c a t i o n  of a d u l t  females was emphasized, e s p e c i a l l y  p a r t u r i e n t  
females,  BO t h a t  t h e i r  r ep roduc t ive  a c t i v i t y  could be monitored i n  f u t u r e  
yea r s .  Males and o t h e r  age groups were added as t i m e  permit ted.  Data 

IKnudtson, E. P. 1981. Hawaiian monk seal obse rva t ions  a t  Laysan 
I s l a n d ,  March-July 1981. Unpubl. manuscr., 23 p. Southwest F i s h e r i e s  
Center Honolulu Laboratory,  Nat ional  Marine F i s h e r i e s  Se rv ice ,  NOM, Pa 0 .  
Box 3830, Honolulu, H I  96812. 
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Figure 2.--Map of Laysan Island showing 20 sectors, 1982. 
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recorded inc lude  i d e n t i f i c a t i o n  marks, age c l a s s ,  sex,  l o c a t i o n  on i s l a n d ,  
and d a t e .  I d e n t i f i a b l e  c h a r a c t e r i s t i c s  were recorded wi th  ske tches  and 
b l ack  and wh i t e  photographs.  A 35-mm s i n g l e  l e n s  r e f l e x  camera was used 
w i t h  a 75-205 mm macrofocuoing mom Pens and Kodak’ Pius-X f i l m  (ASA 125) .  

Censusing 

Beach counts  of monk s e a l s  were i i sua l ly  made every 2 days.  Two-person 
The timed timed censuses  were a l t e r n a t e d  wi th  one-person untimed censuses .  

censuses  provided p r e c i s e ,  r e p e t i t i v e  methods f o r  census ing ,  and the  untimed 
ones provided f o r  a d d i t i o n a l  monitor ing of t h e  populat ion.  
counts  u s u a l l y  took 3 h and were conducted between I100 and 1500 (Hawaii 
Standard Time). Each observer  took h a l f  of t h e  i s l a n d  s t a r t i n g  from camp on 
t h e  west s i d e  and ending a t  t h e  s e c t o r  819 boundary, and a l t e r n a t e d  t h e  h a l f  
of t h e  i s l a n d  censused each t ime. One-person counts  took from 4 t o  10 h and 
u s u a l l y  s t a r t e d  i n  t h e  morning, but s t a r t i n g  time and d i r e c t i o n  v a r i e d ;  
emphasis was on record ing  i d e n t i f i c a t i o n  marks and t ak ing  i d e n t i f i c a t i o n  
photographs i n  a d d i t i o n  t o  monitor ing i n j u r i e s  and m o r t a l i t i e s  and record ing  
census d a t a .  

The two-person 

The fo l lowing  c r i t e r i a  were used t o  count s e a l s :  1 )  weaned pups and 
mothers w i t h  nu r s ing  pups were counted r e g a r d l e s s  of where they were, on 
land o r  i n  t h e  wa te r ,  2)  a l l  o ther  seals were counted i f  they were more than 
50% out  of t he  wa te r ,  3 )  i d e n t i f i a b l e  s e a l s  were counted only  once per  
census ,  even i f  seen aga in ,  4 )  monk seals on o f f s h o r e  r e e f s  (35 m o r  more 
o f f s h o r e )  were noted but  n o t  counted i n  the  t o t a l .  These c r i t e r i a  were 
based on sugges t ions  by Knudtson ( f o o t n o t e  1 )  t o  provide techniques which 
a r e  a s  p r e c i s e  and r e p e a t a b l e  a s  poss ib l e .  

Census d a t a  recorded f o r  each i n d i v i d u a l  included t h e  following: age 
c l a s s ,  sex ,  molt  cond i t ion ,  l o c a t i o n  on i s l a n d ,  d i s t a n c e  from water  and 
v e g e t a t i o n ,  and haul-out substratum. Sex was recorded only  i f  t h e  g e n i t a l  
area was seen o r  i f  t he  seal  was a known ind iv idua l .  Notat ions on weather  
and sea cond i t ions  were made. I d e n t i f i c a t i o n  marks were recorded ,  inc luding  
numbers from a r t i f i c i a l  b leach  marks and hind f l i p p e r  t a g s  app l i ed  dur ing  
previous  s t u d i e s .  

Reproduct i on  

B i r t h  d a t e ,  l o c a t i o n  of t he  mother/pup p a i r ,  sex of pup, and s i z e  and 
c o n d i t i o n  of mother were recorded du r ing  censuses  o r  when f i r s t  observed. 
Weaning d a t e ,  l o c a t i o n ,  and degree of molt  a t  weaning were recorded.  The 
main pupping areas on t h e  northwest and west s i d e  of Laysan were usua l ly  
v i s i t e d  d a i l y .  
recorded a s  soon a s  p o s s i b l e  so t h a t  t h e i r  movements and pup exchanging 
could be monitored. 

Recognizable c h a r a c t e r i s t i c s  of mothers and pups were 

2Ref erence t o  t r a d e  names does no t  imply endorsement by t h e  National 
Marine F i s h e r i e s  Se rv ice ,  NOAA. 
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F1nni.t o r  i n g  3urv i v a  I 

I n j u r i e s ,  d e a t h s ,  and f a c t o r s  causing them were cons t an t ly  monitored. 
Type and ex ten t  of i n j u r y ,  l oca t ion  on body, p o s s i b l e  cause ,  and age ,  sex ,  
and l o c a t i o n  of t h e s e  s e a l s  were recorded .  Progress  of i n ju red  o r  a i l i n g  
s e a l s  was monitored,  and photographs were taken when it  was p o s s i b l e  t o  do 
so  without  d i s t u r b i n g  t h e  s e a l .  

Observat ions f o r  i n t e r -  and i n t r a s p e c i f i c  behavior  p o t e n t i a l l y  a f f e c t -  
ing  s u r v i v a l  were made, w i th  emphasis on d e t e c t i o n  of aggres s ive  behavior  of 
a d u l t  male seals and shark  i n t e r a c t i o n s  wi th  s e a l s .  To assess t h e  p o s s i b l e  
problem of i n j u r y  t o  weaned pups by aggres s ive  a d u l t  males, weaned pups a t  
s e v e r a l  l o c a t i o n s  were observed f o r  vary ing  per iods  of 1-1/2 t o  12-112 h. 
During t h e s e  obse rva t ions ,  t he  number of p a t r o l l i n g  a d u l t  males and number 
and type of weaned pup i n t e r a c t i o n s  wi th  these  males were recorded. 

Co l l ec t ion  of Mate r i a l s  

Necropsy 

Photographs were taken and e x t e r n a l  measurements recorded f o r  each dead 
s e a l  recovered.  Endoparas i tes ,  stomach con ten t s ,  and small  samples of major 
organs were preserved i n  POW Formalin s o l u t i o n ,  wi th  i n i t i a l  volume of f i x a -  
t i v e  t o  specimen a t  l e a s t  1 O : l .  Sku l l s  were f l ensed  and s taked  t o  d ry .  

Net and Other F ish ing  Gear 

An inventory  was conducted along t h e  i s l a n d  per imeter  t o  determine 
type ,  l o c a t i o n ,  and amount of n e t ,  l i n e ,  o r  rope d e b r i s  t h a t  could e n t r a p  
seals.  Data recorded included t h e  fol lowing:  1) l o c a t i o n  on i s l a n d ,  2)  
s i z e  ( o u t s i d e  dimensions of ne t  when p o s s i b l e ) ,  3) d e s c r i p t i o n ,  inc luding  
type of m a t e r i a l ,  mesh s i z e  o r  rope d iameter ,  and 4) es t imated  weight ,  when 
poss ib l e .  Inventor ied  items were marked wi th  surveyors '  t a p e  t o  prevent  
double count ing and t o  determine a r r i v a l  frequency of new n e t s .  Samples 
were taken so t h a t  a c c u r a t e  weights  and o r i g i n  of t h e  materials could be 
determined. 

S c a t s  and Spews 

Sca ts  were c o l l e c t e d  and placed i n  Whirlpack bags.  I f  very  f r e s h ,  t h e  
s c a t  w a s  immediately examined and obvious p a r a s i t e s  o r  a small s c a t  sample 
f o r  p a r a s i t i c  oocyte  a n a l y s i s  was placed i n  a s m a l l  v i a l  of 10% Formalin. 
The d a t e ,  l o c a t i o n  on i s l a n d ,  f r e shness  (wet o r  d r y )  of t h e  s c a t ,  and t h e  
age c l a s s  and sex  of t h e  sea l ,  i f  known, were recorded.  To c o l l e c t  more 
samples from age and sex groups,  markers were placed near  r e s t i n g  s e a l s  of 
de te rminable  sex and/or  age f o r  l a t e r  i n s p e c t i o n  and s c a t  c o l l e c t i o n .  
were d r i e d ,  when weather permi t ted ,  and placed i n  drums f o r  sc reening  and 
i d e n t i f i c a t i o n  of prey items a t  a la te r  da t e .  

Sca t s  

Spews were c o l l e c t e d ,  and d a t a  similar t o  t h a t  f o r  s c a t s  were recorded.  
A pre l iminary  examination of con ten t s  was made, p a r a s i t e s  were placed i n  10% 
Formalin,  and t h e  spews were d r i e d  f o r  process ing  a t  a l a te r  d a t e .  
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RESULTS AND DISCUSSION 

I d e n t i f i c a t i o n  of Ind iv idua l s  

Natura l  Markings 

I d e n t i f i c a t i o n  ca rds  were compiled i n  t h e  f i e l d  f o r  40 females and 6 
males.  More c a r d s  were l a t e r  compiled f r o m  f i e l d  no te s  and photographs.  
Over 350 i d e n t i f i c a t i a n  photographs were taken.  These a r e  f i l e d  a t  t h e  
Southwest F i s h e r i e s  Center  Honolulu Laboratory,  Nat iona l  Marine F i s h e r i e s  
Se rv ice ,  NOAA, P. 0. Box 3830, Honolulu, H I  96812. 

Bleach and Tag Numbers 

Four seals  were seen wi th  i d e n t i f i c a t i o n  numbers from e a r l i e r  s t u d i e s .  
Three of t h e s e  seals were j u v e n i l e s  wi th  b l each  marks "A," "101," and "W I . " 
One was an a d u l t  female wi th  a meta l  hind f l i p p e r  t a g  "A5;" she  i s  d iscussed  
below under " i n t e r a t o l l  movement ." A yel low p l a s t i c  t a g ,  "A625," was found 
i n  t h e  v e g e t a t i o n  and r eco rds  i n d i c a t e  it  w a s  a t t a c h e d  t o  a m a l e  on Laysan 
i n  1969 as a 2-year-old . 

I n t e r a t o l l  Movement 

Two i n c i d e n t s  of i n t e r a t o l l  movement were recorded ,  bo th  involv ing  
a d u l t  females:  

1. An a d u l t  female wi th  a metal  t a g ,  "A5," on t h e  r i g h t  hind f l i p p e r  
was i n i t i a l l y  seen on 26 March. 
du r ing  t h e  Laysan f i e l d  season ,  and was l a s t  seen  t h e r e  on 16 June 
1982. A t  t h a t  time she was l a r g e ,  poss ib ly  p r e p a r t u r i e n t ,  and had 
not  molted.  

She was r e s i g h t e d  p e r i o d i c a l l y  

She was tagged a s  a y e a r l i n g  on East I s l a n d ,  French F r i g a t e  
Shoals ,  12 March 1967.  I t  i s  n o t  known when she  moved t o  Laysan. 

2. An a d u l t  female seen on Laysan i n  t h e  s p r i n g  appeared a t  L i s i a n s k i  
I s l a n d  i n  midsummer, a f t e r  t h e  Laysan f i e l d  camp personnel  had 
moved t h e r e .  I d e n t i f i c a t i o n  was based on s c a r s  and n a t u r a l  
markings (F ig .  3 ) ,  and was v e r i f i e d  wi th  ske tches  and photographs.  

She was f i r s t  seen on Laysan on 14 May, pupped t h e r e  1 5  o r  16 May, 
weaned h e r  pup 21 o r  22 June ,  and was no t  r e s i g h t e d  be fo re  t h e  
f i e l d  camp depar ted  on 31 June 1982. She appeared on L i s i a n s k i  
I s l a n d ,  a d i s t a n c e  of about 185 km from Laysan, on 22 Ju ly .  Her 
a r r i v a l  d a t e  a t  L i s i a n s k i  i s  known wi th  c e r t a i n t y  because a l l  
s e a l s  t h e r e  were b leach  marked w i t h  i d e n t i f y i n g  numbers. 

On L i s i a n s k i  t h i s  female w a s  f r e q u e n t l y  observed w i t h  d i f f e r e n t  
a d u l t  males hauled out  w i th  her .  Molt was f i r s t  no t i ced  on 5 
August, a t  which t i m e  most of t h e  v e n t r a l  s u r f a c e  had molted,  and 
was almost complete by 11 August 1982. She was s t i l l  p re sen t  on 
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Figure 3.--Natural markings used t o  ident i fy . the  s e a l  which pupped 
on Laysan and molted on Lis ianski ,  1982.  ( a )  Ident i f i ca t ion  
drawing. ( b )  Ventral scars .  ( c )  Right hind f l i p p e r  scars .  
(d)  Left hind f l i p p e r  scars .  
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Figure 3 .--Continued. 
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L i s i a n s k i  i n  September when t h e  f i e l d  camp depar ted .  
t h e r e  dur ing  November (Henderson3) when a camp was r e e s t a b l i s h e d .  

She was seen 

I n t e r a t o l l  movements of b leach  marked o r  tagged monk s e a l s  have been 
previous ly  r epor t ed  (Schre iber  and K r i d l e r  1969; Johnson and Johnson 197 8; 
Johnson e t  a l .  1981; Johnson and K r i d l e r  1983).  However, t h e  a d u l t  female 
which moved from Laysan t o  L i s i a n s k i  r ep resen t s  t h e  f i r s t  record of i n t e r -  
a t o l l  movement where a female pupped a t  one a t o l l  and moved t o  another  t o  
molt du r ing  t h e  same season. 

Censusing 

Counts, 1982 

-------- Overview.--Forty-eight censuses were conducted on Laysan from 17 March 
t o  10 J u l y  1982 (Appendix B ) .  Twenty-six of t hese  were untimed, e n t i r e  
i s l a n d  counts  conducted by one person,  and 22 were timed, two-person counts  
averaging about 3 h. 

T o t a l  counts ,  excluding suck l ing  and weaned pups,  ranged from 66 t o  
119 s e a l s  (average  of 9 0 ) .  T o t a l  counts ,  inc luding  pups, ranged from 81 t o  
130 seals (average of 106). 

T~~~d,couste,yeisna,un$imep.--The counts  on t imed, two-person censusee 
averaged 91.5 s e a l s ,  s l i g h t l y  h igher  than t h e  88.8 average of t h e  untimed, 
one-person censuses .  This  i s  probably due t o  t h e  l eng th  of t i m e  r equ i r ed  
f o r  one person t o  census t h e  e n t i r e  i s l a n d ,  r e s u l t i n g  i n  some areas being 
counted e a r l y  i n  t h e  day when many seals had n o t  y e t  hauled o u t .  Double 
count ing of seals was probably not  a more s i g n i f i c a n t  f a c t o r  i n  t h e  one- 
person cet1sus al though censuses  took longer ,  because t h i s  person was more 
f a m i l i a r  w i th  ind iv idua l  seals and, t h e r e f o r e ,  more l i k e l y  t o  avoid double  
count ing . 

To ensu re  t h a t  both obse rve r s  were aging and sexing seals s i m i l a r l y ,  a 
comparison census was conducted on 18 June. Both observers  walked toge the r  
and i n d i v i d u a l l y  recorded t h e  age classes and sexes of 71 seals.  
t h e  sample s i z e  was small, i t  covered t h e  range of age and sex  groups.  
Resu l t s  i n d i c a t e d  t h a t  t h e r e  were no d i f f e r e n c e s  i n  sexing;  t h e  two observ- 
ers agreed on t h e  sex  of a l l  seals. Observers d i sag reed  on t h e  age c lass  
of t h r e e  seals (4% of t h e  t o t a l ) ,  which i s  minor cons ider ing  t h a t  age 
c l a s s i f i c a t i o n  based on body s i z e  i s  sub jec t ive .  

Although 

Counts Compared wi th  Previous Years 

F igu re  4 shows a comparison of t h e  1982 two-person timed counts  w i t h  
those from t h r e e  previous s p r i n g  per iods .  2n ly  two-person counts  are  

3J. R. Henderson. Southwest F i s h e r i e s  Center Honolulu Laboratory,  
Nat ional  Marine F i s h e r i e s  Se rv ice ,  N O M ,  P. 0. Box 3830, Honolulu, HI 
9681 2, pe t s .  commun., December 1982. 
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Figure  4.--Mean number of seals ,  excluding pups,  on Laysan 
I s l a n d ,  s p r i n g  1979-82. Data from 1979 t o  1980 based on B. 
Johnson and P .  Johnson (pe r s .  commun.) and 1981 from Knudtson 
( t e x t  f o o t n o t e  1 ) .  

included as these  were u t i l i z e d  i n  past  s t u d i e s .  Data used f o r  t h i s  
comparison were taken  from t h e  same t i m e  per iod a v a i l a b l e  from each y e a r ' s  
s tudy  (28  March t o  1 7  June ) .  
sexes  of many s e a l s  were undetermined i n  t h e  1982 counts .  

Sex groups were no t  compared because t h e  

The beach counts  appeared r e l a t i v e l y  s t a b l e  over  t h e  p a s t  4 years  
dur ing  sp r ing .  There was a nons ign i f i can t  mean decrease  of seven seals 
between 1981 and 1982. Th i s  decrease  may r e f l e c t  normal v a r i a t i o n ,  
i n d i c a t e  a downward t r e n d ,  o r  most l i k e l y  r e f l e c t s  a d i f f e r e n c e  i n  
methodology of observers .  For example, i n  1982 monk s e a l s  swimming o r  
hauled out  on o f f s h o r e  r e e f s  were no t  included i n  t h e  t o t a l ,  but t hey  were 
included i n  prev ious  s t u d i e s .  

The g r e a t e s t  d i f f e r e n c e  between 1981 and 1982 w a s  t h e  sha rp  d e c l i n e  
i n  mean number of j u v e n i l e s ,  shown by a chi-square test t o  be s i g n i f i c a n t .  
This  may be an a r t i f a c t  caused by d i f f e r e n t  observers  s i n c e  v i s u a l l y  aging 
monk s e a l s  i s  s u b j e c t i v e .  However, counts of j uven i l e s  increased  between 
1980 and 1981 when r e sea rche r8  d i d  n o t  change. The number of j u v e n i l e s  
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should be c l o s e l y  monitored i n  f u t u r e  s t u d i e s ,  i n  t h e  event t h i s  i s  no t  an 
a r t i f a c t  but  r e f l e c t s  h igh  j u v e n i l e  m o r t a l i t y .  

I s l and  Use 

The fo l lowing  d i s t r i b u t i o n a l  p a t t e r n  of seals was observed between 
March and June 1982, Seals hauled out  on a l l  a r eas  of t h e  i s l and  wi th  t h e  
except ion  of t h e  south  c o r a l  s h e l f  i n  s e c t o r  16 (Fig.  2 ) .  A few a d u l t  
males d i d  use t h e  southern t i p  of t he  c o r a l  s h e l f  which extended i n t o  
s e c t o r  1 5 ,  when i t  was covered wi th  sand i n  l a t e  sp r ing .  The remainder of 
s e c t o r  15  was used almost exc lus ive ly  by a d u l t  and subadul t  males p lus  a 
few j u v e n i l e s  of both sexes ;  a few a d u l t  and subadul t  females were seen 
t h e r e  i n  June,  Highest seal  d e n s i t y  was f r equen t ly  i n  t h e  n o r t h e a s t , c o r n e r  
( s e c t o r s  6-81, e s p e c i a l l y  i n  June. 
east s i d e  shal lows ( s e c t o r s  9-14). This  i s  c o n s i s t e n t  wi th  t h e  f i n d i n g s  of 
Johnson and Johnson (1978).  

Densi ty  was usua l ly  lowest a long t h e  

Sea ls  hauled out  from t h e  edge of t h e  water  t o  77 m in land .  They 
sometimes hauled out a t  low t i d e  on t h e  o f f s h o r e  r e e f s  on t h e  west s i d e  and 
t h e  nearshore  exposed l imestone rocks and reef  on t h e  southeas t  corner  and 
east s i d e .  

Molt 

The f i r s t  seal  i n  molt  on Laysan was a subadul t  f.emale, seen on 3 Apr i l  

a d u l t  female on 8 Apr i l  ( s e c t o r  51, subadul t  male on 7 May (.sector 
( s e c t o r  11). The f i r s t  s e a l s  t o  molt  i n  o t h e r  age and sex  groups were as 
fo l lows:  
7 ) ,  j u v e n i l e  male on 3 June ( s e c t o r  5 1 ,  and j u v e n i l e  female on 29 June 
( s e c t o r  8 ) .  
t h e  season on 10 Ju ly .  

No a d u l t  males had begun t o  molt  p r i o r  t o  t h e  last  census of 

Although no t  q u a n t i f i e d ,  t h e  ma jo r i ty  of seals molt ing between Apr i l  
and la te  June hauled out  i n  t h e  no r theas t  corner  of t h e  i s l a n d  ( s e c t o r s  5 - 8 ) .  

Reproduct i o n  

Pup Product ion and Surv iva l  

P m d u c t ~ e e - a n d , s u r z l z ~ ~ ~ - ~ ~ ~ ~ . - - P u p  product ion  was 30 pups (20 
females ,  9 males, 1 unknown). It  i s  p o s s i b l e  t h a t  a few more were born 
a f t e r  t h e  last  census on 10 J u l y ,  s i n c e  t h e  pupping per iod  has been r epor t ed  
t o  extend from January t o  August (Johnson and Johnson 19818). 
and 6 nurs ing  pups were p resen t  dur ing  t h e  f i r s t  i s l a n d  census on 17 March, 
22 were born dur ing  my s t a y  on Laysan, and 1 new pup was seen dur ing  t h e  10 
J u l y  census (Appendix C). 

One weaned 

Two male pups d i ed ;  one suckl ing  pup disappeared dur ing  a s torm and 
t h e  o t h e r  appa ren t ly  d i ed  dur ing  b i r t h .  
on dea ths .  Known m o r t a l i t y  f o r  preweaned pups was t h e r e f o r e  7%. More pups 
could have d i ed  be fo re  observa t ions  began. 
d i e d  s i n c e  most weaned pups were not  i d e n t i f i a b l e ,  and a f t e r  1 2  Apr i l  t h e  
number of weaned pups counted on a census was always less than t h e  t o t a l  
number known t o  have been weaned. 

Details are g iven  i n  t h e  s e c t i o n  

Some weaned pups may a l s o  have 
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3B.  Johnson and P. Johnson, pe r s .  commun. 
4Knudtson, t e x t  f o o t n o t e  1. 

ComE"~"p4"ith_~""t_yepys.--Observed product ion  of 30 pups du r ing  t h e  
1982 season i s  s imi la r  t o  t h e  29-33 pups r epor t ed  f o r  1978-80 (Table  1 ) .  

Pup product ion  d a t a  f o r  Laysan are a l s o  a v a i l a b l e  f o r  1977 and 1981, 
but  are  no t  comparable due t o  t h e  much l a r g e r  popula t ion  be fo re  t h e  1978 
Laysan seal  d ie -of f  (Gi lmar t in  e t  a l .  1980; Johnson and Johnson 1981a1, and 
t h e  s h o r t e r  s tudy  d u r a t i o n  (2-1/2 months) of t h e  1981 s tudy ( f o o t n o t e  1). 

The 1982 sex r a t i o  of pups was skewed towards females;  20 (69%) of t h e  
29 pups of known sex  were female.  
(58%) female pups of 69  t o t a l  pups of known sex  born dur ing  t h e  1977-78 
pupping seasons  (Johnson and Johnson 1978, 1981a) .  

This  i s  a h igher  percentage than t h e  40 

Observat ions --^^--^--------^------ of births.--The f i n a l  moments of one b i r t h  were observed, 
and another  mother and pup were observed immediately a f t e r  b i r t h .  I n  t h e  
f i r s t  i n c i d e n t ,  t h e  f i n a l  few minutes of b i r t h  were seen near  midnight a t  
f u l l  moon (Kam4). The b i r t h  occurred i n s i d e  t h e  v e g e t a t i o n  l i n e ,  about 38  m 
from t h e  sea. P r e s e n t a t i o n  was cepha l i c ,  as r epor t ed  f o r  an e a r l i e r  monk 
sea l  b i r t h  a t  Kure (Ruehle and Johnson'). 
mother ' s  head and they  s n i f f e d  each o t h e r .  
approximately 30  min fo l lowing  b i r t h .  
however, was caudal  (Johnson and Johnson 1978).  

The pup worked i t s  way t o  t h e  
The a f t e r b i r t h  was expe l l ed  

Another b i r t h  a t  Laysan i n  1977, 

4A. K. H. Kam, Southwest F i s h e r i e s  Center Honolulu Laboratory,  Nat ional  
Marine F i s h e r i e s  Se rv ice ,  N O M ,  P. 0 .  Box 3830, Honolulu, H I  96812, pe r s .  
commun., May 1982).  

5Ruehle, J., and A. M. Johnson. 1977. Observat ions of monk seals and 
o t h e r  w i l d l i f e ,  Kure A t o l l ,  1 0  February-13 May 1977, 
+ 11 t a b l e s ,  6 f i g s . ,  and Appendix A. Dep. I n t . ,  F i s h  Wildl.  Serv. ,  Natl. 
F i s h  Wildl.  Lab., Anchorage F ie ld  Stn. ,  Anchorage, AK 99503. 

Unpubl. manuscr., 14 p. 
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I n  t h e  second i n c i d e n t ,  d e l i v e r y  was complete but t h e  pup 's  p o s t e r i o r  
was s t i l l  enveloped i n  t h e  sac .  The b i r t h  occurred about 1 m from t h e  s e a ,  
on c o r a l  rubb le  and sand. 
f r equen t ly  looked back a t  t h e  pup. A s  i n  t h e  f i r s t  i n c i d e n t ,  t h e  pup 
wiggled up t o  t h e  mother 's  head and much s n i f f i n g  occurred.  
was expel led  approximately 43 min fol lowing b i r t h .  The pup d i d  no t  suck le  
f o r  a t  least  t h e  f i r s t  3-1/2 h fo l lowing  b i r t h  a t  which time obse rva t ions  
were ended. During t h i s  t ime,  t h e  pup probed a t  t h e  mother ' s  abdomen but  
was not  a b l e  t o  l o c a t e  a n ipp le .  Johnson and Johnson (1978) a l s o  d i d  no t  
s e e  suckl ing  dur ing  1-1/2 h of observa t ions  fol lowing a Laysan b i r t h ;  how- 
e v e r ,  Ruehle and Johnson ( f o o t n o t e  5 )  observed suck l ing  a t  Kure w i t h i n  40 
min of b i r t h .  

The mother made a "moaning" v o c a l i z a t i o n  and 

The a f t e r b i r t h  

T~me,and_lncat~ns_nr-~~~~~~.--Most of t h e  s e a l s  pupped between March 
and May. 
A p r i l  (F ig .  5 ) .  
1977 and 1978 (Johnson and Johnson 1978, 1981a).  A s  i n  1977 (Johnson and 
Johnson 1978) and 1981 ( f o o t n o t e  1) most pupping occurred along t h e  
northwest/west beaches of t h e  i s l a n d .  

There was a s l i g h t  peak i n  pupping from t h e  end of March t o  e a r l y  
This  is  g e n e r a l l y  s i m i l a r  t o  a v a i l a b l e  d a t a  from Laysan i n  
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Figure  5.--Number and l o c a t i o n  of pups born 
per  2-week pe r iod ,  Laysan I s l a n d ,  1982. 
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I n  1982, 73% of t h e  pupping occurred along less than 1.3 km (about  11%) 
of t h e  i s l a n d  p e r i m e t e r ,  and was c l u s t e r e d  i n  t h e  northwest co rne r  and 
midwest s i d e  of Laysan (F ig .  6). Comparable pupping d a t a  i n  s p e c i f i c  areas 

F igure  6.--Map of pupping s i t e s ,  Laysan I s l a n d ,  1982. 
i n d i c a t e  probable  o r d e r  of b i r t h  f o r  each pup. 
i n d i c a t e  pup was born b e f o r e  o r  a f t e r  t h e  s tudy  and l o c a t i o n  
g iven  i s  where pup was f i r s t  seen. 

Numbers 
C i r c l e d  numbers 
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of Laysan a r e  a v a i l a b l e  only f o r  1977 (Johnson and Johnson 1978) be fo re  t h e  
s e a l  die-off  of 1978. Compared wi th  those d a t a ,  t h e  percentage of pups born 
i n  s p e c i f i c  a reas  d i f f e r s  i n  1982 .  O f  t h e  30 ptips born i n  1982, 40% (57% of 
t h e  42 pups i n  1977) were born on north-northwest beaches,  s e c t o r s  1-5, 40% 
(36% i n  1977) i n  t h e  c e n t r a l  west s i d e ,  s e c t o r s  18-20, and 20% ( 7 %  i n  1977) 
i n  t h e  e a s t  s i d e .  Pupping appa ren t ly  has almost t r i p l e d  on t h e  e a s t  s i d e  of 
t h e  i s l a n d ,  but sample s i z e  i s  smal l  and d a t a  a r e  needed from a d d i t i o n a l  
years t o  determine if t h i s  i s  a normal v a r i a t i o n  o r  a t r end .  Reproductive 
h i s t o r i e s  of i n d i v i d u a l s  a r e  not  a v a i l a b l e ,  so  pupping s i t e  s p e c i f i c i t y  of 
t h e  p a r t u r i e n t  females cannot be determined. 
s e c t o r s  i n  t h e  1977 s tudy  d i f f e r e d  from those used i n  1982. 

I t  should be noted t h a t  t h e  

Pup Exchanges 

Two i n c i d e n t s  of t h e  temporary t r a n s f e r  of pups  t o  mothers o t h e r  than 
t h e i r  own were seen ,  both i n  t h e  northwest a r e a  of Laysan ( s e c t o r s  2 and 3 ) .  

I n  t h e  f i r s t  i n c i d e n t ,  a mother ended up wi th  both pups, and t h e  o t h e r  
mother was no t  seen i n  t h e  v i c i n i t y .  The mother wi th  both pups suckled t h e  
pup t h a t  was no t  he r s  while  she  kept  her  n a t u r a l  pup a t  a d i s t a n c e  wi th  mouth 
t h r e a t s .  Both pups were l a r g e  and o l d e r  than 30 days.  The pups were back 
wi th  t h e i r  n a t u r a l  mothers when seen t h e  next  evening. 

I n  t h e  second i n c i d e n t ,  two pups were exchanged. The pups were of 
g r e a t l y  d i s p a r a t e  s i z e s  (40+ and 20 days o l d ) ,  and both mothers and pups 
were crowded t o g e t h e r  i n  a smal l  pool.  During 15 min of obse rva t ions ,  t h e  
mothers exchanged pups a t  l e a s t  f o u r  t imes ,  whi le  they  lunged a t  e a c h .  
o t h e r ,  made mouth t h r e a t s ,  and voca l ized .  
t h e  exchanges when it  swam away from i t s  mother and over  t o  t h e  o t h e r  
mother and pup p a i r  2 m away. 

The sma l l e r  pup i n i t i a t e d  one of 

I n  1982, a t  least 60% of t h e  mothers weaned t h e i r  own pups, i . e . ,  d i d  
no t  permanently exchange pups, so a maximum of only 40% of t h e  pups could 
have been permanently exchanged. This  i s  known becausz of temporal or  
s p a t i a l  i s o l a t i o n ,  o r  because pups were i d e n t i f i a b l e .  I n  1977 on Laysan some 
pups were exchanged (Johnson and Johnson 19781, and i n  1978 a t  l e a s t  45% of 
t h e  mothers weaned a pup no t  her  own (Johnson and Johnson 1981a).  
a l though more pups were born i n  1982 (30) than i n  1978 ( 2 9 ) ,  more permanent 
exchanges were made i n  1978. 

So 

L a c t a t i o n  Period 

Lac ta t ion  per iod ranged from 233 t o  55+ days (Appendix C ) .  Sea l s  on 
Laysan had been r epor t ed  t o  suck le  f o r  a t o t a l  per iod of 27-50 days (Johnson 
and Johnson 1978, 1981a).  
t u t e d  an unusual event  i n  t h a t  i t  was nursed an es t imated  minimum of 33 days 
( 2 0  v e r i f i e d )  b e f o r e  it was weaned, then suckled an a d d i t i o n a l  34-35 days on 
a f o s t e r  mother whose n a t u r a l  pup had d i ed  (Alcorn and Henderson i n  p r e s s ) .  
Excluding t h a t  pup, t h e  l a c t a t i o n  per iod ranged from 33 21 day t o  48.5 20.5 
day (average of 39.4) f o r  t h e  16 pups observed from b i r t h  through weaning. 

The pup which suckled a v e r i f i e d  55 days cons t i -  
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The average d u r a t i o n  of nursing i s  c l o s e  t o  t h e  1982 average of 37.6 
days (N = 14)  on nearby L i s i a n s k i  I s l and  (T.  Johanos'). However, it i s  
longer  than t h e  35 and 36 days r e p o r t e d  f o r  Laysan i n  1977 and 1978 (John- 
son and Johnson 1978, 1981a).  This  may be an a r t i f a c t ,  s i n c e  Johnson 
and Johnson d i d  no t  r e p o r t  how d u r a t i o n s  were determined. Also,  t h e i r  
sample s i z e  was l a r g e r  s i n c e  t h e  longer  6-month f i e l d  camps allowed more 
pups t o  be followed from b i r t h  through weaning. 

Shore l ine  Movements and Weaning 

The a c t u a l  weaning process  was not  observed. S i t e s  where 22 pups 
were f i r s t  seen fol lowing weaning a r e  shown i n  F igu re  7 .  Based on t h i s  
and on obse rva t ions  made throughout t h e  s tudy ,  t h e  fol lowing conclusions 
can be drawn concerning t h e  movements of mother-pup p a i r s  between b i r t h  
and weaning. 

There were t h r e e  gene ra l  pupping a r e a s ,  and mother-pup p a i r s  d i d  no t  
move from one a r e a  t o  ano the r .  The home ranges of nursing pups born on t h e  
c e n t r a l  west s i d e  ( s e c t o r s  18-20), those born on t h e  north-northwest s i d e  
( s e c t o r s  2-5), and those born along t h e  east s i d e  ( s e c t o r s  9-14) d i d  n o t  
ove r l ap .  

Lack of movement by mother-pup p a i r s  between t h e  e a s t  s i d e  and o t h e r  
areas of t h e  i s l a n d  can be explained by i s l a n d  topography and d i s t a n c e .  
Laysan i s  a l a r g e  i s l a n d  wi th  a per imeter  of about 11.2 km, so e a s t  s i d e  
mother-pup p a i r s  were sepa ra t ed  from north and west pupping a r e a s  by more 
than a mi l e  of rough water. The southern end of t h e  i s l a n d  l acks  an exposed 
o f f s h o r e  r e e f ,  and high su r f  c r a shes  d i r e c t l y  a g a i n s t  t h e  high c o r a l  s h e l f  
and beach ( s e c t o r s  15 and 16). 
buf fe t ed  by rough wa te r s  because only a small amount of reef i s  exposed, and 
t h i s  i s  t h e  windward co rne r  exposed t o  heavy t r a d e  winds. 
cond i t ions  va ry  wi th  weather,  t hese  two a reas  a r e  considerably rougher than 
t h e  shal low p r o t e c t e d  a r e a  between them, more r e a d i l y  Eiczessible t o  l a r g e  
sha rks ,  and t h u s  these  a reas  probably a c t  as b a r r i e r s  co mother-pup p a i r  
movement. 

The n o r t h e a s t e r n  co rne r  of Laysan is a l s o  

Although s u r f  

The s h o r e l i n e  d i s t a n c e s  mother-pup p a i r s  t r a v e l  i s  h igh ly  v a r i a b l e .  Pup 
No. 10 never appeared t o  t r a v e l  from t h e  v i c i n i t y  of t h e  b i r t h  s i t e ,  and was 
weaned t h e r e .  Pup No. 21 was appa ren t ly  weaned an e s t ima ted  950 m from i t s  
b i r t h  s i t e ;  t h i s  i s  an estimate, s i n c e  it was n o t  l oca t ed  f o r  2 days a f t e r  
weaning, and i n t e r a c t i o n s  wi th  o t h e r  s e a l s  o r  o t h e r  f a c t o r s  can in f luence  
movement of pups fol lowing weaning. Another pup moved a v e r i f i e d  500 m 
between b i r t h  and weaning, and a t  l e a s t  two o t h e r s  moved 400 m,  i n d i c a t i n g  
t h a t  t hese  d i s t a n c e s  a r e  no t  uncommon. 

'T. C. Johanos, Southwest F i s h e r i e s  Center Honolulu Laboratory,  
Nat ional  Marine F i s h e r i e s  S e r v i c e p  N O M ,  Honolulu, H I  96812, p e r s .  commun., 
February 1983. 
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0 0.5 km 
L-------l 

Figure 7.--Map of weaning s i t e s ,  Laysan Is land,  1982.  Numbers 
indicate  probable order of b ir th .  Locations given indicate  where 
pup was f i r s t  seen fol lowing weaning. 
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I n  1981 a t  Laysan, Knudtson ( f o o t n o t e  1) found t h a t  most mother-pup 
p a i r s  (N = 10)  remained w i t h i n  100 m of t h e  b i r t h  s i t e s ,  and some moved 
g r e a t e r  d i s t a n c e s  j u s t  b e f o r e  weaning. I n  1977 most mother-pup p a i r s  
remained c l o s e  t o  t h e  b i r t h  s i t e  u n t i l  1 t o  5 days b e f o r e  weaning (Johnson 
and Johnson 1978).  Thus pup age i s  a f a c t o r  as t o  when t h e  p a i r  moves, 
Although n o t  q u a n t i f i e d ,  it appears t h a t  s h o r e l i n e  c h a r a c t e r i s t i c s  a t  t h e  
b i r t h  s i t e  might a f f e c t  t h e  d i s t a n c e  moved. On t h e  east s i d e ,  t h e  f l a t  
sandy beach and r ee f  shallows l a c k  d i s t i n c t i v e  landmarks, such as coves.  
Mother-pup pairs appeared t o  move more i n  t h i s  a r e a  than any o t h e r ,  and i t  
was he re  t h a t  t h e  g r e a t e s t  d i s t a n c e s  of movements were recorded. 

Mother and Pup I d e n t i f i c a t i o n  

Twenty-six (87%) of t h e  30 p a r t u r i e n t  females had markings which might 
make f u t u r e  i d e n t i f i c a t i o n  p o s s i b l e .  Of t h e  fou r  n o t  i d e n t i f i a b l e ,  two 
lacked marks, and two were not  s c r u t i n i z e d  f o r  marks because they  pupped 
b e f o r e  o r  a f t e r  t h e  March-June s tudy pe r iod .  

Of t h e  28 pups c l o s e l y  observed b e f o r e  weaning, 6 had n a t u r a l  markings. 
Two pups had a l a t e r a l  d i f f u s e  n a t u r a l  b l each  s p o t ,  and f o u r  (14%) of t h e  
pups had a bold wh i t e  mark on a f o r e f l i p p e r  and/or t h e  v e n t r a l  su r f ace .  
Wirtz (1968) noted t h a t  12 .7% of t h e  56 pups a t  Kure A t o l l  i n  1964-65 had 
white  markings. Although t h e  wh i t e  markings on t h e  f o r e f l i p p e r  and t h e  
d i f f u s e  b l each  marks remained obvious on t h e  Laysan pups a f t e r  weaning, 
t h e  wh i t e  v e n t r a l  marks disappeared.  

Mating I n c i d e n t  

A mass mating i n c i d e n t  involving 1 female and approximately 27 males 
was observed from t h e  vessel l?gy?s_a_ j u s t  south of t h e  west shore anchorage 
on 13 May 1982 (Shal lenberger ' ) .  
o t h e r  r e p o r t  of t h i s  kind,  which a l s o  occurred o f f  Laysan i n  t h e  same area, 
May 1978 (Johnson and Johnson 1981a).  
r e p e a t e d l y  b i t  t h e  back of t h e  female c r e a t i n g  open wounds, l a r g e  t i g e r  
sharks  c i r c l e d  under t h e  seals ,  and t h e  female was never seen on shore  
f o l  lowing t h e  i n c i d e n t  . 

The i n c i d e n t  was similar t o  t h e  only 

As i n  t h e  1978 i n c i d e n t ,  males 

Deaths and Fac to r s  Af fec t ing  Survival  

Deaths 

Four seals d i e d  and one disappeared and presumably d i e d  (Table 2 ) .  The 
d e t a i l s  of t h e  d e a t h s  and disappearance are  given below. Three nec rops i e s  
were performed (Appendix D) : 

7E. Sha l l enbe rge r ,  Manta Corporat ion,  Kai lua,  H I  96734, pe r s .  commun., 
May 1982. 



19 

Table 2.--Monk seal d e a t h s ,  Laysan I s l a n d ,  1982 
( ?  - gender i d e n t i f i c a t i o n  t e n t a t i v e  o r  unknown). 

3/ 23-26 Male, nu r s ing  pup Disappeared du r ing  storm. l o  

4/12 Male, nu r s ing  pup1 B i r t h  complicat ions.  2 

51 14 Female, j uven i l e '  Abcesses, p o s s i b l y  male 1 
i n f l i c t e d  l e s i o n s .  

51 28 Female(? 1, subadu l t  Sharks k i l l e d  t h i s  seal;  20 
i n j u r i e s  on back were 
male i n f l i c t e d .  

6/  21 Female, a d u l t '  Unknown 2 

Necropsies performed . 

1. A s u c k l i n g  pup disappeared du r ing  a storm. It was l a r g e ,  without 
a s i g n  of v e n t r a l  molt ,  and e s t ima ted  t o  be about 4 weeks old. It 
appeared hea l thy  when las t  seen ,  suck l ing  4.5 m from t h e  edge of 
t h e  water during a storm. This  was t h e  only suck l ing  pup on t h e  
windward s i d e  a t  t h a t  t i m e ,  and t h e  area was t a k i n g  t h e  f u l l  f o r c e  
of t h e  storm. High winds, e s t ima ted  i n  excess  of 88 kmlh, caused 
sandstorms, moderate surges  a long t h e  beach, and enormous su r f  
breaking on t h e  f r i n g i n g  r e e f .  The a r e a  could n o t  be v i s i t e d  
a g a i n  u n t i l  3 days l a t e r  because of t h e  s e v e r i t y  of t h e  storm. A t  
t h a t  t i m e  t h e  mother was hauled out  a lone ,  and remained t h e r e  
ano the r  3-4 days.  
Desp i t e  r epea ted  s e a r c h e s ,  no s i g n  of t h e  pup was found. 

She was ve ry  t h i n  and voca l i zed  f r e q u e n t l y .  

2. A dead newborn pup was found n e a r  i t s  mother. The mother r e s t e d  
on o r  nea r  i t ,  f r e q u e n t l y  v o c a l i z i n g ,  u n t i l  t h e  pup could be 
removed f o r  a necropsy t h e  next  a f t e rnoon .  
removed, t h e  mother remained i n  t h e  g e n e r a l  v i c i n i t y  where she 
adopted a weaned pup (Alcorn and Henderson, i n  p r e s s ) .  The 
hietopathology i n d i c a t e d  t h e  pup experienced r e s p i r a t o r y  
d i f f i c u l t i e s  du r ing  b i r t h ,  p o s s i b l y  due t o  trauma (Stemmermane). 

A f t e r  t h e  pup was 

eG. Stemmerman, Kuakini Medical Center ,  Honolulu, H a w a i i ,  pe r s .  commun., 
November 1982. 
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3 .  

4 .  

5. 

A j u v e n i l e  female was seen  hauled out  w i th  a l e f t  l a t e r a l  swe l l ing  
p l u s  two smal l  open d o r s a l  wounds. She was a l e r t ,  but 5 days l a te r  
was found f l o a t i n g  dead i n  t h e  water .  There was e x t e n s i v e  edema 
d o r s a l l y  t o  t h e  f o r e f l i p p e r s .  The wound type  and l o c a t i o n  a re  
c o n s i s t e n t  wi th  t h a t  i n f l i c t e d  by a d u l t  male s e a l s ,  as w i l l  be 
d i scussed  l a t e r  under a d u l t  aggress ion .  The pathology r e p o r t  
i n d i c a t e d  t h e r e  was f o c a l  n e c r o s i s  i n  t h e  l i v e r  probably due t o  
b a c t e r i a l  i n f e c t i o n ,  and t h a t  o t h e r  body a r e a s  were a l s o  i n f e c t e d  
( f o o t n o t e  8 ) .  There was a l s o  heavy p a r a s i t i c  i n f e s t a t i o n  of t h e  
stomach and i n t e s t i n e s ,  wi th  a s s o c i a t e d  u l c e r a t i o n  of t h e  stomach. 

A subadul t  ( thought  t o  be female based on behavior )  with open 
d o r s a l  wounds, was seen hauled o u t ,  and 3 days l a t e r  was a t t a c k e d  
and consumed by sharks  (Alcorn and K a m g ) .  The type and l o c a t i o n  
of wounds were c o n s i s t e n t  wi th  those  i n f l i c t e d  by a d u l t  male 
s e a l s .  Two l a r g e  t i g e r  sha rks ,  Gg_leode_rd,o, c_u_v_ie,gi, were i n  t h e  
v i c i n i t y ,  as were 20 sma l l e r  sharks  thought t o  be gray  reef  sha rks ,  
Carcharhisus ammiyrryng_hgg. The subadul t  was a l i v e  when a t t a c k e d ,  
and t h e  open wounds d i d  no t  appear  t o  be b leeding .  It should be 
noted t h a t  sex ing  based on behavior  i s  t e n t a t i v e ,  and t h a t  t h e  
g e n i t a l  a r e a  of t h i s  s e a l  was never  seen t o  confirm t h e  sex.  

A dead a d u l t  female was seen f l o a t i n g  i n  t h e  wave wash w i t h  an 
a d u l t  male i n  a t t endance .  Pelage was s l i p p i n g ,  but  t h e r e  were no 
obvious i n t e r n a l  or  e x t e r n a l  abnorma l i t i e s .  Due t o  t h e  l eng th  of 
t i m e  she  had been dead, an e s t ima ted  4-7 days,  f i xed  t i s s u e s  were 
n o t  of use t o  a p a t h o l o g i s t .  

I n  j u r  i e  s 

Numerous i n j u r i e s  occurred ,  and wi th  t h e  except ion  of a few minor 
ones,  a r e  l i s t e d  i n  Table  3 .  Photographs of f i v e  of t h e  i n j u r i e s  are  
shown i n  F igu re  8. Two of t h e  i n j u r i e s  were ve ry  s e r i o u s ,  poss ib ly  f a t a l ;  
d e t a i l s  a r e  g iven  below. With t h e  except ion  of t h e  two i n j u r i e s ,  a l l  
o t h e r  i n j u r e d  sea ls  were e i t h e r  s t a b l e  of hea l ing  w e l l  when las t  seen.  

1. An a d u l t  ( t e n t a t i v e l y  c l a s sed  as a female based on behav io r ) ,  wi th  
a massive open back wound, was f i r s t  seen  hauled out  i n  s e c t o r  2 
on 10 May (Fig .  8b ) .  She remained i n  t h e  gene ra l  area f o r  10 
days ,  being l a r g e l y  i n a c t i v e  except  f o r  a few excurs ions  i n t o  t h e  
water. During t h a t  t i m e  she  was a t t ended  by one o r  more males.  
The fol lowing 2 days ,  she  was t e n t a t i v e l y  seen  on an o f f s h o r e  
r e e f ,  then  d isappeared  f o r  2 days b e f o r e  reappear ing  i n  s e c t o r  8 .  
This  was t h e  l as t  t i m e  she  w a s  seen ,  a s  she  w a s  n o t  r e s i g h t e d  
dur ing  t h e  next  35 days be fo re  f i e l d  camp depa r tu re .  When las t  

9D. J.  Alcorn and A .  K .  H.  Kam. F i r s t  obse rva t ion  of a f a t a l  shark  
a t t a c k  on a Hawaiian monk seal.  Manuscr. i n  prep.  Southwest F i s h e r i e s  
Center  Honolulu Laboratory,  Nat ional  Marine F i s h e r i e s  Service, NOAA, 
Honolulu, H I  96812. 
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Table  3 .--Monk seal  i n j u r i e s ,  Laysan I s l and  , 1982 
( ?  = gender  i d e n t i f i c a t i o n  t e n t a t i v e  o r  unknown). 

......................... 
Sex and Male 

Date age group i n f l i c t e d  Shark Unknown Type of i n j u r y  

3/26 Female, a d u l t  

4/1 Male, a d u l t  

5/10 Female ( 1 1 ,  
adul t ’  

5/13 Female, a d u l t ’  

5/21 Male, a d u l t  

5/28 Male (?I, 
adu 1 t 

6 /12  ( 1 1 ,  j u v e n i l e  

6 /12  Female ( 1 1 ,  
adu 1 t 

6/29 Male (?I, 
a d u l t  

Two small round wounds, 
6 cm diameter ,  post-  
d o r s a l .  

Deep, v e n t r a l  l a c e r a t i o n ,  
45 cm long (F ig .  8a ) .  

Deep, open d o r s a l  wound 
65.5 x 35 cm, exposed , 

v e r t i c a l l y  (F ig .  8b) .  

Dorsal  wounds ( seen  
from hres_a_). 

Missing r i g h t  hind 
f l i p p e r  (F ig .  812). 

Lacera t ions  a l l  p o s t e r i o r  
s u r f a c e s  (F ig .  8d) .  

Open wound, 8 cm long,  
r i g h t  d o r s o l a t e r a l .  

Open wound, 1 5  x 25 cm, 
pos t e rodor sa l  (F ig .  8e ) .  

Lacera t ion  on l e f t  
foref  l i p p e r .  

’Disappeared, poss ib ly  d i ed .  

Been she  was no t  emaciated,  was n o t  b leeding ,  and appeared s t a b l e .  
However, because of t h e  massive n a t u r e  of her  wound, and t h e  
leaching  of f l u i d s  i n t o  t h e  water, she  might have f a l l e n  v i c t i m  t o  
sharks .  
( s e e  Adult Aggression below). 

Her i n j u r i e s  were probably i n f l i c t e d  by a d u l t  m a l e  seals 

2. A second p o s s i b l e  f a t a l i t y  involved t h e  a d u l t  female seen  dur ing  
t h e  mass mating i n c i d e n t  descr ibed  e a r l i e r .  Observers on t h e  
f i s h i n g  v e s s e l  F_gxgs_g rad ioed  t h e  f i e l d  camp on Laysan t h a t  t h e  
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seal  sus t a ined  numerous t e a r i n g  back wounds and t h a t  l a r g e  t i g e r  
sharks  were c i r c l i n g  underneath ( f o o t n o t e  5 ) .  Although t h e  seal  
was roughly w i t h i n  0.4 km of shore  when t h e  F_ggega_ depar ted  t h e  
scene ,  she  was never  seen on Laysan. During t h e  only o t h e r  mass 
mating s i g h t i n g  (Johnson and Johnson 1981a) l a r g e  t i g e r  sharks  
were nearby and t h a t  i n ju red  female was never seen again.  

Adult Aggres s i o n  

Adult  males become extremely aggres s ive  dur ing  t h e  breeding season ,  
and can i n f l i c t  i n j u r i e s  dur ing  t h e s e  encounters ,  as was seen dur ing  t h e  
mas8 mating. Adult  males were seen  a t tempt ing  t o  mount weaned pups and 

j u v e n i l e s  of both sexes ,  as w e l l  as immature and a d u l t  females.  An a d u l t  
male p a r t l y  mounted and defended a dead decomposing a d u l t  female as t h e  
c a r c a s s  was being removed from t h e  water f o r  necropsy. 
i n c i d e n t ,  a s e a l  thought t o  be a male swam between a female and a t i g e r  
shark ,  t emporar i ly  d r i v i n g  t h e  shark  away; t h e  shark  w a s  a t  least  twice  
t h e  l eng th  of t h e  seal .  

I n  another  

Male i n f l i c t e d  wounds may account f o r  t h e  long s c a r s  seen along t h e  
d o r s a l  mid l ine  of many a d u l t  female s e a l s  a t  a l l  major haul ing  a t o l l s  
( G i l m a r t i n l o ) .  
i n f e c t i o n  fo l lowing  an a d u l t  male b i t e  (Johnson and Johnson 1978).  

A t  Laysan, a t  least one weaned pup i n  1977 d i e d  from 

During 1982, two of t h e  dea ths  ( 4 0 % ) ,  and two of t h e  s e r i o u s  i n j u r i e s  

Obvious male i n f l i c t e d  i n j u r i e s  on 
p l u s  two minor ones (44% of t h e  i n j u r i e s )  were probably caused by males. 
A l l  s i x  v i c t i m s  were probably females.  
weaned pups were n o t  seen i n  1982. 

Formal obse rva t ions  were made on seven d a t e s  of weaned pups and 
p a t r o l l i n g  a d u l t  males f o r  a t o t a l  of 36.5 man-hours. 
pups were observed s imul taneous ly ,  obse rva t ion  t i m e  r e p r e s e n t s  76 pup-hours 
(man-hours times number of pups watched).  Thirty-one percent  of 71 p a t r o l -  
l i n g  seals i n t e r a c t e d  w i t h  one o r  more weaned pups. Over 50% of these  
i n t e r a c t i o n s  were on land. S ix ty  percent  of t h e  i n t e r a c t i o n s  involved some 
phys ica l  c o n t a c t ;  pups of both sexes were involved i n  phys i ca l  con tac t  
( female = 4,  male = 7 ,  and unknown = 6). Contact u s u a l l y  included s n i f f i n g ,  
pushing w i t h  t h e  muzzle a g a i n s t  t h e  pup, a t tempted mounting, o r  nipping.  
Mounting was observed only  i n  t h e  water.#. The most s e r i o u s  r e s u l t i n g  i n j u r y  
seen was p o s s i b l e  ab ras ion  from nipping.  Pups responded t o  t h e  c o n t a c t s  by 
v o c a l i z i n g ,  making mouth t h r e a t s ,  o r  avoidance. Avoidance included 
swimming away o r  haul ing  out  of t h e  water, o r  i f  on land ,  moving up t h e  
beach o r  e n t e r i n g  t h e  water. Pup response was n o t  always nega t ive ,  and i n  
one i n s t a n c e ,  a pup on i t s  f i r s t  postweaned day r a p i d l y  swam a f t e r  an a d u l t  
male as t h e  a d u l t  depa r t ed ;  t h e  pup voca l ized  loudly  and gave up a f t e r  1 5  m 
when i t  was obvious ly  outd is tanced .  

Since one t o  s i x  

'OW. G. Gi lmar t in ,  1983. Recovery p lan  f o r  t h e  Hawaiian monk seal,  - -  
Moso_hgg @_aginclgn_d_i. 
South Fe r ry  S t . ,  Terminal I s l a n d ,  CA 90731, 44 p. 

U.S. Dep. Commer., NOAA, Southwest Region, 300 
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I n t e r a c t i o n s  between weaned pups and a d u l t  p a t r o l l i n g  males a r e  
probably dependent upon a number of complex f a c t o r s ,  inc luding  v i s i b i l i t y  
of pups  t o  pass ing  males,  proximity of pups t o  o t h e r  s e a l s ,  age group of 
nea res t  neighbor ,  and previous  experience of t h e  pup, a s  w e l l  as s t a t e  of 
t h e  a d u l t  male. Based on t h e  l imi t ed  sample, s ex  of t h e  weaned pup does 
not  appear t o  be a f a c t o r .  

Two of t h e  most aggres s ive  phys ica l  encounters  seen a t  Laysan between 
weaned pups and o t h e r  s e a l s  d i d  no t  involve a d u l t  males ,  but involved a 
l a c t a t i n g  female.  When a weaned pup en te red  t h e  small pool  t h e  mother was 
occupying wi th  her  35-day-old pup, t h e  mother voca l i zed ,  made mouth t h r e a t s ,  
and lunged v i o l e n t l y  a t  t h e  weaned pup f o r  20 seconds,  d r i v i n g  i t  over t h e  
reef  edge w i t h i n  1.5 m of aggrega t ing  gray  reef sharks .  The weaned pup 
responded by swimming r a p i d l y  back t o  i t s  weaning s i t e ,  over  100 m away, from 
which i t  had f i r s t  ventured t h e  day before .  It remained a t  t h e  weaning s i t e  
t h e  next  4 days.  Although t h e r e  was phys ica l  c o n t a c t ,  no i n j u r i e s  were seen.  
Half an hour l a t e r  t h e r e  was a s imilar  encounter when another  weaned pup . 
en te red  t h e  pool.  The female a l s o  drove t h i s  weaned pup wi th in  1 .5  m of t h e  
shark  aggrega t ion .  Th i s  type of encounter  appears  t o  be much l e s s  f requent  
than those  involv ing  a d u l t  males.  

A s  seen from t h e  above, encounters  between aggress ive  a d u l t s  and 
weaned pups may be a f a c t o r  i n  how quickly  pups d i s p e r s e  from t h e i r  weaning 
s i t e s .  These encounters  a r e  a l s o  a p o t e n t i a l  cause of s e r i o u s  i n j u r i e s .  

Sharks 

One of t he  dea ths  and two of t h e  i n j u r i e s  i n  1982 were shark  r e l a t e d .  
Although monk s e a l  dea ths  caused by sharks  have not  been previous ly  reported 
from Laysan, o r  from any of t h e  a t o l l s ,  i t  i s  no t  unexpected because o f :  1 )  
t h e  number of sharks  i n  t h e  Northwestern Hawaiian I s l a n d s ;  2) t h e  observed 
number of seals w i t h  s h a r k - i n f l i c t e d  s c a r s  o r  missing appendages, 3 )  s e a l  
remains have been found i n  shark  stomachs (Taylor and Naf te l  1978);  and 4) a 
shark  was seen feeding on a dead seal  (Balazs  and Whittow 1979).  I n  a d d i t i o n  
t o  t h e  seal  i n j u r y  with t h e  missing hind f l i p p e r  i n  1982, a t  least  fou r  
healed a d u l t  s e a l s  were seen wi th  an e n t i r e  appendage missing.  

Occasional ly  l a rge  t i g e r  sha rks ,  2.5 t o  5 m t o t a l  l eng th ,  were seen 
p a t r o l l i n g  t h e  west s i d e  of Laysan during May and June,  ranging from o u t s i d e  
t h e  reef  edge t o  wi th in  a few meters of shore.  Except f o r  t h e  s e a l  dea th  
repor ted  e a r l i e r ,  and t h e  sharks  near  t h e  hg?s_a_, encounters  between t i g e r  
sharks  and monk seals  were not  observed. 

A s  has been r epor t ed  i n  t h e  p a s t  (Johnson and Johnson 1978) gray  reef  
shark  aggrega t ions  were seen i n  t h e  northwest area of Laysan. They were 
f i r s t  observed i n  s c a t t e r e d  numbers i n  mid-April,  and increased  u n t i l  aggre- 
g a t i o n s  of over  60  i n d i v i d u a l s  were seen i n  June. Numerous c l o s e  encounters  
were observed between monk s e a l s  and t h e  gray reef sharks ,  but except f o r  
t h e i r  presence a t  t h e  s e a l  a t t a c k  d iscussed  e a r l i e r ,  no a c t u a l  contac t  w a s  
seen. P a t r o l l i n g  a d u l t  male seals passed through t h e  sharks  without appar- 
e n t l y  a l t e r i n g  speed o r  d i r e c t i o n ,  and t h e  sharks  moved a s i d e  t o  keep a 
d i s t a n c e  of a t  l e a s t  1 m between themselves and t h e  s e a l ;  t h i s  is similar t o  
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what has been r epor t ed  i n  t h e  p a s t  (Johnson and Johnson 1978).  
t i o n s  f r equen t ly  occurred i n  s e c t o r  2 ,  i n  a channel ad jacen t  t o  t h e  main 
northwest pupping a r e a .  Weaned pups and mothers wi th  pups were f r e q u e n t l y  
nearby,  and not  always separa ted  from t h e  sharks  by pools  o r  reef  edge, but 
t h e  sharks  appeared t o  be nonaggressive towards t h e  s e a l s .  

The aggrega- 

S m a l l  numbers of what appeared t o  be gray  reef  sharks  were a l s o  seen 
along t h e  w e s t ,  n o r t h ,  and no r theas t  shores  of Laysan, and a few ind iv idua l  
whi te t ipped  reef  sha rks ,  Tg_igm~d_o_q o_b_e~gg, were seen on t h e  west and 
northwest a r e a s .  Sharks were not  seen i n s i d e  t h e  shal low waters of t h e  e a s t  
and sou theas t  r e e f .  

Entanglement Prob 1 em 

Entapgl-mepts.--Three i n c i d e n t s  of entanglement i n  d e b r i s  were observed 
involving two weaned pups and a subadu l t ;  a l l  t h r e e  s e a l s  were seen en tangled  
on land (Table  4 and Fig .  9 ) .  Only one inc iden t  involved n e t  and rope. The 
s e a l s  were i n  apparent  good h e a l t h  and t h e  d e b r i s  was removed by NMFS person- 
n e l .  Numerous obse rva t ions  were made of s e a l s  p l ac ing  t h e i r  heads i n t o  o r  
under d e b r i s  w i th  no r e s u l t i n g  entanglement.  Sea l s  wi th  obvious entanglement 
s c a r s ,  such as deep neck marks, were not  seen on Laysan, which i n d i c a t e s  1 )  
t h a t  entanglement does no t  always r e s u l t  i n  obvious s c a r s ,  2) t h e  r e su l t  of 
s e r i o u s  entanglement i s  not  always apparent  on land ,  o r  ( 3 )  t h e  ra te  of 
s e r i o u s  entanglement a t  Laysan i s  low. 

Table 4.--Monk s e a l  entanglement i n  d e b r i s ,  Laysan I s l a n d ,  1982. 

Date Sex and age group Debris  How entangled Sector  

6/13 Female, weaned pup P l a s t i c  r i n g  (115 On muzzle 6 
mm d iameter )  

6 /14  Female, weaned pup L i f e  p re se rve r  Around neck 6 

6 /18  Female, subadul t  Line,  n e t  Around neck 7 

Nonfatal  entanglement i n  d e b r i s  has been documented f o r  t h e  Hawaiian 
monk s e a l  (Balazs  1979; Andre and I t t n e r  1980; Hendersonn). Entanglement 
has not  been previous ly  repor ted  from Laysan. Deaths due t o  entanglement 
have been noted i n  o t h e r  spec ie s  (Fowler 1982) and i n  a l l  l i ke l ihood  a l s o  

llJ. R.  Henderson, 1983. Encounters and entanglements  of Hawaiian monk 
s e a l  wi th  l o s t  and d i sca rded  f i s h i n g  gear .  Unpubl. manuscr. Abs t r ac t s  of 
t h e  F i f t h  Biennia l  Conference on t h e  Biology of Marine Mammals, November 27- 
December 1 ,  1983, Boston, Mass. 
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Figure  9.--Map showing l o c a t i o n  of weaned pups, n e t  d e b r i s ,  and 
s e a l  entanglement s i t e s ,  Laysan I s l a n d ,  1982. 
t h e  s e c t o r  l o c a t i o n s  of weaned pups during censuses .  
c i r c l e s  and t r i a n g l e s  show l o c a t i o n  of d e b r i s :  

Small d o t s  show 
Large 

0 = l i n e f r o p e ,  
A 
0 = l i n e / r o p e ,  

22 Apr i l  and 29 June. 
and subadu l t s  = SA. 

= ne t  or  n e t  with l i n e  present  on 21 Apr i l  inventory;  
A = net  or  ne t  with l i n e  a r r i v i n g  between 

Entanglement si tes f o r  weaned pups = WP 
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occur  among monk seals.  
nose i n t o  d e b r i s  and v e g e t a t i o n  makes entanglement a p o t e n t i a l  problem on 
land and i n  water. 

The common p r a c t i c e  of monk seals probing w i t h  t h e  

Weaned pups a r e  extremely i n q u i s i t i v e  and were involved i n  two of t h e  
pup was entangled i n  a l i f e  p r e s e r v e r  t h r e e  entanglements a t  Laysan. 

and t h e  o t h e r  (Fig.  10 )  had a p l a s t i c  r i n g  on i t s  muzzle. Thus, 2 out of 
2 2  of weaned pups p re sen t  du r ing  t h a t  t i m e  per iod were entangled i n  d e b r i s .  
Pup entanglement on nearby L i s i a n s k i  I s l and  du r ing  t h e  same pe r iod  was 
h ighe r :  3 out of 23 weaned pups were t rapped i n  t h e  water i n  n e t s ,  p l u s  
t h e r e  were s e v e r a l  i n c i d e n t s  of pups entangled i n  miscel laneous d e b r i s  on 
land ( f o o t n o t e  3 ) .  Data are l i m i t e d  and t h e  d i f f e r e n c e  between i s l a n d s  
may be an a r t i f a c t  because L i s i a n s k i  i s  smaller and had more man-hours of 
obse rva t ion .  However, it i s  p o s s i b l e  t h a t  entanglement of weaned pups a t  
Laysan i s  lower because most of t h e  pupping occurs  where t h e r e  i s  least  
d e b r i s  ( leeward s i d e ) ,  and due t o  t h e  s i z e  of t h e  i s l a n d ,  few newly weaned 
pups fo ray  t o  t h e  areas where much of t h e  d e b r i s  washed a shore  (Pig.  9). 

One 

------------ Net inventory.--Twenty-six l a r g e  n e t s  and rope were found (Fig.  9 ) ;  
23 were p resen t  during t h e  i n i t i a l  inventory on 21 A p r i l ,  and t h e  o t h e r  3 
washed a shore  between 22 A p r i l  and 29 June. Two of t h e  l a t te r  were n e t s ,  
and t h e  t h i r d  was a mooring l i n e .  

The 26 items inven to r i ed  c o n s i s t e d  of t h e  fol lowing:  s i x  l i n e s  o r  
ropes,  0 . 5  t o  7 . 5  cm diameter ;  t h r e e  l i n e s  o r  ropes wi th  n e t  f ragments ,  
l i n e  diameter  3 mm t o  10 cm; 17 n e t s ,  some wi th  f l o a t  and l ead  l i n e s ,  mesh 
s i z e  ( s t r e t c h e d  d i agona l )  6 t o  90 c m ,  mesh l i n e  diameter  1 mm t o  2 cm.. 
The 13 n e t s  which could be untangled f o r  measurement t o t a l e d  ove r  246 m2. 
The l a r g e s t  i n d i v i d u a l  n e t  measured about 77 m2.  
t h e  water t o  47 m inland.  The p a t t e r n  of o t h e r  d e b r i s  ( b o t t l e s ,  p l a s t i c s ,  
e t c . )  on Laysan appears  t o  fo l low t h a t  of t h e  l i n e s  and n e t s ;  t h e  d e b r i s  
i s  least  abundant on t h e  west ( leeward)  s i d e ,  and most abundant on t h e  
n o r t h e a s t  co rne r  (windward s i d e ) .  

The n e t  d e b r i s  was i n  

Analysis  of Sca t s  and Spews 

Two hundred and t e n  s c a t ,  40 p a r a s i t i c  s c a t ,  and 7 spew samples were 
c o l l e c t e d .  I d e n t i f i c a t i o n  of p a r a s i t e s  and monk seal  prey spec ie s  i s  
ongoing and w i l l  be r epor t ed  elsewhere.  

Endoparasi tes  

Two of t h e  p a r a s i t i c  scat  samples are of s p e c i a l  i n t e r e s t  s i n c e  they 
were c o l l e c t e d  from 1) a l a c t a t i n g  female,  and 2 )  a pregnant female who 
pupped w i t h i n  2 4  h of t h e  scat  c o l l e c t i o n .  Both females were l a r g e  and 
appeared hea l thy .  

The l a c t a t i n g  female had nursed her  pup 35 days,  and cont inued t o  do 
so f o r  an a d d i t i o n a l  4 o r  5 days.  
soaked i n t o  t h e  sand, but nematodes and ces todes  were c o l l e c t e d .  Her pup 
a t  weaning appeared l a r g e  and hea l thy .  

The amount of s c a t  was n e g l i g i b l e ,  most 
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F i g u r e  10.--Weaned pup w i t h  p l a s t i c  r i n g  s t u c k  on muzzle.  

F i g u r e  I l . - - F i l e f i s h  w i t h  d o r s a l  s p i n e  embedded i n  weaned p u p ' s  mouth. 
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The scat from t h e  pregnant female contained ces todes  (tapeworms and 
p r o g l o t t i d s ) ,  
t h e  pup appeared hea l thy  and l a r g e  a f t e r  30 days of nursing.  

She was s t i l l  nu r s ing  he r  pup when t h e  f i e l d  camp depa r t ed ;  

Miscellaneous Observations 

Sh ive r ing  

1 
5 

A 7-day-old s h i v e r i n g  pup was observed on t h e  a f t e rnoon  of 1 0  A p r i l  
982. 

1 min. 
The pup was s t i l l  s h i v e r i n g  when obse rva t ions  were terminated a f t e r  

The pup was on t h e  windward s i d e  of i t s  mother and c l o s e  t o  her  
The pup's pelage was w e t  due 

The pup appeared t o  be h e a l t h y  and 

p o s t e r i o r ,  but  t h e r e  was no body c o n t a c t .  
t o  r a i n ,  
was e s t ima ted  a t  40 km/h and cons t an t .  
was l a r g e  when weaned a t  41-43 days of age. 

A i r  temperature  was Z O O C ,  t h e  sky was o v e r c a s t ,  and wind speed 

F i s h  Attached t o  Sea l  Mouth 

A j u v e n i l e  male seal  was seen wi th  a f i l e f  i s h ,  approximately 15 cm 
t o t a l  l e n g t h ,  s t u c k  a t  t h e  r i g h t  co rne r  of i t s  mouth ( F i g ,  1 1 ) .  
of t h e  f i s h  was completely,embedded i n  t h e  seal .  The seal  appeared hea l thy  
and t h e r e  was no s i g n  of edema, f e s t e r i n g ,  or  discomfort .  

The sp ine  
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Appendix A.--It inerary f o r  t h e  1982 Laysan Is land  f i e l d  work. 

Date Locat ion . 

3/12 Fly from Honolulu t o  Tern I s l a n d ,  French F r i g a t e  Shoals .  

3/13 Depart Tern I s l and  aboard t h e  Townsend Cromwell. 

3/15 Arrive a t  Laysan Is land .  Townsend Cromwell depa r t s  same d a t e  
a f t e r  e s t a b l i s h i n g  two-person f i e l d  camp cons i s t ing  of D. Alcorn 
and A. Kam. 

6/30 Laysan f i e l d  camp disbanded. 
I s l and  f o r  L i s i ansk i  I s land  aboard t h e  Easy  Rider. 

D. Alcorn and A. Kam depa r t  Laysan 

7 /1  Arrive a t  L i s i a n s k i  I s land  t o  j o i n  f i e l d  camp, 

7/10 Easy Rider  en r o u t e  from L i s i a n s k i  I s l and  t o  Honolulu s tops  a t  
Laysan I s l and .  W. Gilmart in  and J, Henderson conduct census and 
depa r t  same d a t e . .  

9/16 L i s i a n s k i  f i e l d  camp disbanded. Depart L i s i a n s k i  I s l and  aboard 
Townsend Cromwell. 

9/20 Arrive Honolulu. 

. 



32 

A p p e n d i x  B.--Summary o f  L a y s a n  Island censuses, 1982 (M = male, F =: female, 
7 = sex  u n k n o w n ,  W = w e a n e d ,  N = nursing).  

Total 

- II I n  Non- 
A d u l t  Subadult Juvenile  P u p s  

D a t e  M F 1 M F ? M F 1 W N O b s e r v e r 1  molt pups P u p s  

31172 -_ -- __ -- -- -- -- -- -- 0 5 AK, DA 0 92 5 
3/18 16 10 30 5 2 16 2 5 12 1 6 DA 0 98 7 
3/21 19 15 20 6 3 5 5 8 11 1 8 AK, DA 0 92 9 
3/23 13 12 26 4 0 15 8 4 15 1 9 DA 0 97 10 
3/26 17 23 26 7 5 12 4 7 8 1 8 AK, DA 0 109 9 

3/28 32 18 19 3 13 10 6 4 8 1 8 DA 0 113 9 
3/30 30 16 22 3 10 7 3 4 3 1 7 AK, D A ’  0 98 8 
411 22 16 16 4 6 6 7 5 8 1 9 DA 1 90 10 
413 25 15 22 4 5 11 2 3 2 2 9 AK, DA 1 89 11 
415 30 21 18 11 6 10 9 3 11 2 9 DA 1 119 11 

418 34 21 15 8 5 12 3 2 4 3 9 AK, DA 3 104 12 
4/10 17 17 26 1 5 5 2 3 8 3 9 DA 4 84 12  
4/12 43 20 15 9 5 11 3 1 3 3 0 AK, DA 4 110 13 
4/15 23 25 9 8 7 1 0  5 2  5 3 1 DA 3 94 14 
4/17 32 27 14 8 1 6 2 1 4 3 1 AK, DA 3 95 14 

4/19 28 21 11 1 3 14 6 2 13 2 1 DA 5 99 13 
4/23 20 18 17 4 I1 3 6 1 4 3 1 DA 5 84 14 
4/25 20 15 15 4 5 6 0 0 1 8 7 AK, DA 5 66 15 
4/27 28 24 11 4 7 2 3 1 4 7 9 DA 5 84 16 
4/29 26 19 24 7 9 6 4 0 6 8 9 AK, DA 8 101 17 

511 25 21 7 2 8 5 5 2  4 7 9 DA 6 79 16 
513 33 13 13 7 1 1 1  2 2 2  3 8 8 A K , D A  5 86 16 
515 31 26 11 4 6 2 7 2  5 6 9 DA 5 94 15 
517 32 27 11 4 8 4 5 0 4 7 11 A K , D A  4 95 18 
519 20 26 2 3 8 5 5 1 6 5 1 1  DA 3 76 16 

3 86 17 5/11 30 25 8 1 4 13 5 0 0 6 11 AK, DA 
5/13 14 28 3 3 7 4 4 3  4 7 1 1  DA 3 70 18 
5/15 23 22 12 2 7 10 5 0 1 7 11 AK, DA 0 82 18 
5/17 28 23 10 1 2 6 3 4 7 8 12 DA 4 84 20 
5/19 19 16 11 5 0 12 7 3 2 11 7 AK, DA 4 75 18 

5/21 21 23 8 3 5 6 5 3 4 13 9 DA 4 78 22 
5/23 31 19 9 5 3 6 6 2 6 11 9 A K , D A  5 87 20 
5/25 20 17 12 4 9 6 7 5 1 10 8 DA 3 81 18 
5/27 26 20 13 7 8 7 2 1 2 14 8 AK, DA 2 86 22 
5/29 26 25 4 6 8 0 3 2 4 7 10 DA 5 78 17 
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Appendix B.--Continued. 

T o t a l  

I - I n  Non- 
Adult Subadult J u v e n i l e  Pups 

Date l4 F 1 M F 1 M F ? W N Observer1 molt pups Pups 

611 37 23 10 2 5 7 9 P 4 14 9 AKp DA 4 98 23 

616 29 23 1 2  6 5 11 4 7 4 12  9 AK, DA 8 101 21 
618 25 25 19 4 8 10 2 3 2 16 10 DA . 10 98 26 
6/12 18 18 20 3 8 5 5 f 6 13 8 DA 11 84 21 

613 27 21 13 4 9 6 4 4 5 13  8 DA 11 93 21 

6/14 35 1 7  11 7 13 6 0 1 3 17 7 AK, DA 8 93 24 
6/16 24 19 19 4 6 9 4 4 11 16 7 DA 1 2  100 23 
6 /18  23 23 24 8 5 7 5 2 2 16 7 AK, DA 1 0  99 23 
6/21 15 20 21 7 5 7 6 4 4 15 8 DA 10 89 23 
6/23 16 20 14 4 9 7 1 2 6 16 7 DA 6 79 23 

6/26 11 14 29 4 4 11 3 1 5 18 5 DA 8 82 23 
6/2g3 21 13 19 3 6 9 2 2 7 14 4 WG, DA 11 82 18 
7/10 9 20 1 0  4 2 8 4 6 5 10 3 J H ,  WG 6 68 13  

1AK = Alan K. H. Kam, DA = Doris J .  Alcorn, WG = ' W i l l i a m  G. Gi lmar t in ,  

2Th i s  w a s  a p re l imina ry  census conducted t o  f a m i l i a r i z e  obse rve r s  w i th  

3Considered t o  be a "one-person" census because both persons c i r c u i t e d  

J H  = John R. Henderson. 

Lay   an . 
t h e  e n t i r e  i s l a n d  t o g e t h e r .  
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Appendix C.--Summary of Laysan pups, 1982 (20 females,  9 males, 1 unknown). 

B i r t h  
- L a c t a t i o n  I D  of 

Noel Sex Date Sec to r  Weaning d a t e  period2 mo t h e r 3  

1 
2 
3 
4 

5 

6 
7 
8 
9 

10  

11 
1 2  
13  
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

F 
M 
F 
F 

M 

F 
M 
F 
M 
F 

M 
F 
F 
F 
M 

F 
F 
F 
M 
F 

F 
M 
F 
F 
F 

F 
F 
F 
M -- 

4 -c -- 
-- -- 
-- 

March 
March 
3/17-18 
3/18-21 
3/ 20-22 

3/30 
4/ 2-3 
4/ 5-6 
4/ 8-9 
411 1-1 2 

4/14-15 

4/ 23 -24 
4/ 28-29 

4/ 20 

51 5 

51 5-7 
5/12-13 
5/15-16 
5/ 20-21 
5/25-27 

51 29 
61 5 
61 7 
6/18 -- 

' (Northeast 1 
( E a s t )  
( Northwest 1 
(Northwest 1 

(Northwest 1 

(Northwest) 
20 

2 
20 

5 

3 
10  

2 
20 

2 

20 
11 
2 

19 
18 

13 
19 

2 
2 
4 

20 
20 
20 
19 

(East) 

Before 3/20 -_ 
Disappeared -- 
41 2 
41 6 
5/18-19 34-35 
4110-11 -- 

-- -- 

4/23-25 -- 
4/24-25 -- 
4/ 24-25 37-39 
4/ 23-25 33-38 
4/ 22-23 32-34 

5/ 1 7  -1 8 48-49 
5/15 41 -43 
5/ 15-17 39-42 
5/18-19 3 9-41 
Died -- 
5 /  24-25 3 9-41 
513 1 41 
611-2 3 8-40 
6110-11 42-44 
6/12-14 3 8-40 

6/12-14 36-40 
61 26 43 -44 
6/21-22 36-38 
6/  22-23 3 2-34 -- -- 

-- 
-- 
07F 
O8F 

61 8F 
09F 

1 OF 
11F 
03F 
12F 
04F 

13F 
14F 
15F 
16F 
18F 

17F 
I9F 
20F 
21F 
2 2F 

23F 
2 4F 
2 5F 
26 F 
3 3F 

3 2F 
34F 
3 5F 
3 9F -- 

'Probable o r d e r  by b i r t h .  
2Lac ta t ion  pe r iod  shown inc ludes  day of b i r t h  but does no t  i nc lude  

3 I d e n t i f i c a t i o n  number i n  Laysan monk seal i d e n t i f i c a t i o n  f i l e ,  
day of weaning. 

Honolulu Laboratory Southwest F i s h e r i e s  Center,  Nat ional  Marine F i s h e r i e s  
Se rv ice ,  NOAA, Honolulu, Hawaii. 

4Undetermined 
SArea of Laysan where f i r s t  seen. 
CFoster  mother. 
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Appendix De--Monk seal  necropsy r e p o r t s ,  Laysan I s l a n d ,  1982 ( P a t h o l o g i s t  
was G. Stemmerman, Kuakini Medical Center ,  Honolulu.) 

F i e ld  No.: O l N E C ,  15 pup 
Date/t ime of dea th :  Between 11 Apr i l  a t  1050 

and 1 2  A p r i l  a t  1212 
Date/ t ime of necropsy: 13 A p r i l  a t  1500 

- Sex: Male 
A x :  Pup, new born 

I . Circumstances of dea th :  Pup was never seen a l i v e .  P o r t i o n  of lung 
f l o a t e d  i n d i c a t i n g  pup had drawn b r e a t h ,  but  p a t h o l o g i s t ' s  r e p o r t  
found evidence of incomplete pulmonary a e r a t i o n  and a s p i r a t e d  amni- 
o t i c  f h i d ,  i n d i c a t i n g  r e s p i r a t o r y  d i s t r e s s  dur ing  b i r t h .  This  was 
probably of t raumat ic  o r i g i n ,  i nd ica t ed  by hemmorrhage and p o s s i b l e  
l a c e r a t i o n  of t h e  l i v e r .  

I f .  Exte rna l  d e s c r i p t i o n :  No e x t e r n a l  marks o r  wounds. F ly  l a r v a e  on 
pelage.  Well developed n a i l s ,  f o r e f l i p p e r  = 2 cm, hind f l i p p e r  = 1 2  
mm. Feca l  matter on hind f l i p p e r .  Teeth no t  e rupted .  

Measurements: 

1 .  Standard length  (nose t i p  t o  t a i l  t i p ,  do r sa l  s i d e  up)...  107 cm 

3. An te r io r  length  f o r e f l i p p e r . .  ............................ 20 cm 
4. Ante r io r  l eng th  hind f l i p p e r . . .  .......................... 21 c m  
5 .  A x i l l a r y  g i r t h . .  ......................................... 48 .5  c m  
6 .  Blubber th i ckness  ( a t  sternum).....................,..... 5mm 
7 .  Other ,  l ength  of  umbilicus...........^................... 1 4  cm 

2 .  C u r v i l i n e a r  length... . . .  ................................. 111 cm 

111. I n t e r n a l :  Trachea contained yel low f r o t h .  Stomach empty. I n t e s -  
t i n e s  contained yellow-brown f l u i d  along ' e n t i r e  length .  
6 x 18 cm. No endoparas i tes .  S k u l l  i n t a c t .  

Spleen s i z e  

I V .  Samples co 1 l e c  t ed : 

Heart Pancreas Spleen Testes 
Lung Stomach Kidney P lacen ta  
Liver I n t  es t i n e  Adrenals S k e l e t a l :  s k u l l ,  baculum 
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Appendix D.--Continued. 

F i e ld  No,: OZNEC 
I)g&e/Time o f - I [ ) g a :  Between 13  May a t  1985 

and 14 May a t  1800 
ilalatCE-of-pecropsy: 14 May a t  1830 

-- Sex: Female 
AB: J u v e n i l e  

I. I_-------p Circumstances of death:  F i r s t  seen hauled out 9 May a t  1530, a l e r t ,  
edema and d r a i n i n g  wound on l e f t  d o r s o l a t e r a l ,  open wound posterodor-  
s a l ,  no bleeding.  
hauled out  then  en te red  water .  Extensive body 
edema, p a r a s i t e s  and a s s o c i a t e d  u l c e r a t i o n  of t h e  stomach, and heavy 
load of i n t e s t i n a l  p a r a s i t e s .  Pa tho log i s t  found n e c r o s i s  of t h e  l i ve r  
and b a c t e r i a  i n  t h e  l i v e r  and blood v e s s e l s  of o t h e r  organs.  

Seen aga in  1 0  May. T e n t a t i v e l y  i d e n t i f i e d  on 13  May, 
F l o a t i n g  dead 14 May. 

11. Exte rna l  d e s c r i p t i o n :  Body r i g i d .  No pelage s l ippage  o r  f l y  l a rvae .  
Small d o r s a l  s c r a t c h e s  1 t o  5 cm long, probably from f l o a t i n g  over 
exposed reef  a f t e r  dea th .  I d e n t i f i c a t i o n  c h a r a c t e r i s t i c s :  n a t u r a l  
b l each  mark on back of neck, 4-5 cm d iame te r ,  green around mouth and 
l a t e r a l  body. Four a r e a s  of i n j u r y :  

1. Pos t e rodor sa l  open wound, 8 x 5 cm, 1.5 cm deep, no edema. 
2. D o r s o l a t e r a l  wound, 8.5 x 3.5 cm, blubber exposed, no edema. 
3 .  Le f t  d o r s o l a t e r a l  wound, broken s k i n  3 x 2.5 cm, edema 9 c m  

d i ame te r ;  when i n c i s i o n  made, yellow-red f l u i d  extended t o  
muscle l a y e r .  

edema 33.5 cm diameter ;  when inched, red-brown f l u i d  extended 
i n t o  muscle area. 

4 ,  Right d o r s o l a t e r a l  wound, broken s k i n  4.2 x 3.5 cm; massive 

Measurement 8: 

1. Standard l eng th  ( d o r s a l  s i d e  up) ......................... 138.5 cm 
2 ,  C u r v i l i n e a r  length... . . . .  ................................ 150.2 cm 
3.  An te r io r  l eng th  f o r e f l i p p e r  .............................. 27.0 cm 
4. An te r io r  l eng th  hind f l i p p e r . . . .  ......................... 28.8 cm 
5. 93.6 cm 
6 .  Blubber t h i c k n e s s  ( a t  sternum)............... ............ 2.5 cm 
7 ,  Blubber t h i c k n e s s  ( a n t e r i o r  n i p p l e s )  ..................... 2.8 cm 

A x i l l a r y  g i r t h  ( t a k e n  a c r o s s  a r e a  of edema). ............. 

III. I n t e r n a l :  Trachea contained yellow f r o t h .  Stomach empty, w i th  n i n e  
g ray  u l c e r a t e d  areas, t h e  l a r g e s t  2.5 cm long, some with a t t ached  
nematodes, I n t e s t i n e s  contained yellow-brown f l u i d  and helminths 
a long e n t i r e  l eng th ;  masses of p a r a s i t e s  were so heavy i n  some areas 
they almost occluded t h e  i n t e s t i n e .  Spleen s i z e  8 x 28 cm. Ovaries 
2.2 x 1.2 cm. 

I V .  Samples c o l l e c t e d :  

Heart Pancreas Spleen Ovaries ( e n t i r e  r ep roduc t ive )  
Lung S t omac h Kidney Mus c le (mid l a t  er  a l l  
Liver  I n t  es t i n e  Adr ena 1s S k e l e t a l :  S k u l l  

Endoparasi tes  
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Appendix D.--Continued. 

G e l d  No.: 03NEC 
Date/t ime of dea th :  Estimated 4-7 days 

be fo re  necropsy 
Date/ t ime of necropsy: 21 June a t  1900 

_I_ Sex: Female 
A m :  Adu 1 t 

I .  Circumstances of dea th :  Unknown. Lacked wounds o r  abnorma l i t i e s .  
Seen on 19 A p r i l ,  o therwise not  i d e n t i f i e d  u n t i l  was found f l o a t i n g  
dead on 21 June. 

11. Externa l  d e s c r i p t i o n :  Molted, h a i r  s l i p p i n g .  Bo v i s i b l e  wounds; 
some small s k i n  breaks ,  probably from ab ras ion  on reef  a f t e r  dea th .  
I d e n t i f i c a t i o n  marks: white  mark on f o r e f l i p p e r  and hind f l i p p e r .  

Measurements: 

1. Standard length  ( v e n t r a l  s i d e  up) ........................ 212.0 cm 
2. C u r v i l i n e a r  length. . .  .................................... 216.0 cm 
3 .  An te r io r  length  f o r e f l i p p e r  .............................. 33.5 cm 
4. An te r io r  l eng th  hind f l i p p e r  ............................. 34.5 cm 
5. A x i l l a r y  gir th . . . . . . . . . .  ................................. 113.0 cm 
6 .  Blubber th ickness  ( a t  sternum)........................... 2.5 cm 
7 .  Blubber th i ckness  ( a n t e r i o r  n i p p l e s )  ..................... 2,5 cm 

111. I n t e r n a l :  Organs d i sco lo red .  Esophagus contained nematodes. Spleen 
10  x 27 cm. Stomach had u l c e r s  covering about 10% s u r f a c e  area, t h e  
l a r g e s t  7 cm long;  some nematodes but none a t t ached .  I n t e s t i n e s  con- 
t a ined  small amount of f l u i d  and l i g h t  load of helminths e n t i r e  length ;  
s i z e  of ces todes  appeared cons tan t  throughout t r a c t .  S k u l l  i n t a c t .  

I V .  Samples c o l l e c t e d :  Samples were taken but  due t o  d e t e r i o r a t i o n  of t h e  
c a r c a s s  were n o t  saved except f o r  t h e  fol lowing:  

Reproductive t r a c t  ( e n t i r e )  Sku l l  Endoparasi tes  
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